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Background: Aortic root rupture, albeit infrequently observed, remains a significant concern with balloon expandable prostheses, owing to its 
extremely poor prognosis. To date, its relative rarity has made it difficult to identify predictors of this important complication. We sought to identify 
predictors of annular and aortic root injury during balloon-expandable transcatheter aortic valve implantation (TAVI) with multidetector computed 
tomography (MDCT).
methods: Nineteen consecutive TAVI patients who experienced left ventricle outflow tract (LVOT)/annular/aortic root injury during TAVI were 
collected from 12 centers. An historical cohort of 114 consecutive patients without annular injury, who underwent pre-TAVI MDCT TAVI served as a 
control group. MDCT assessment included short and long axis diameters and cross sectional area of the sinotubular junction, annulus and LVOT, as 
well as the presence, severity and quantified amount of calcification of the LVOT. All pre-procedural MDCTs were examined by two operators on a 
single work station.
results: Overall, mean age was 81.9±7.1 years and 50.4% were female. Sixteen patients had a rupture and three experienced a periaortic 
hematoma. Patients with root injury had a higher frequency of ≥20% annular area oversizing (68.4% vs 21.1%, p<0.001) and a higher degree 
of LVOT calcification quantified by Agatston score (172.7±222.0 vs 32.0±67.7, p=0.028). Both oversizing≥20% (OR 11.9, 95% CI 2.1-67.2, 
p=0.005) and degree of LVOT calcification (OR 3.06 for every 100 increment, 95% CI 1.55-6.05, 0.001) were found independent predictors of 
root injury. These features showed incremental discriminatory capacity associated with their inclusion for annular injury (C-statistic for model with 
oversizing≥20% was only 0.798; for oversizing ≥20% plus presence of LVOT calcifications 0.813; for oversizing ≥20% plus presence of greater than 
mild LVOT calcification 0.879).
conclusions: The combination of higher percentage of annular area oversizing and LVOT calcification acts as a strong predictor of aortic root 
injury during TAVI with balloon-expandable prostheses.
